Nitric oxide metabolism in erythropoietin-induced hypertension: effect of calcium channel blockade.
Long-term administration of erythropoietin (EPO) frequently causes hypertension in humans and animals with chronic renal failure (CRF). We recently demonstrated that EPO-induced hypertension is hematocrit independent and accompanied by elevated cytosolic [Ca2+]i and nitric oxide (NO) resistance. This study was undertaken to examine the effects of therapy with EPO alone or together with calcium channel blockade on NO metabolism. Urinary excretion of NO metabolites (NOx) and thoracic aorta and kidney endothelial and inducible NO synthases (eNOS and iNOS) were studied in 4 groups of 6 nephrectomized rats treated with either placebo, EPO, the calcium channel blocker felodipine, or EPO plus felodipine for 6 weeks. A group of sham-operated placebo-treated animals served as control. The placebo-treated CRF group exhibited moderate hypertension, elevated basal and depressed stimulated platelet [Ca2+]i, reduced urinary NOx excretion, and diminished vascular and renal eNOS and iNOS proteins. EPO therapy further raised blood pressure and increased resting and stimulated [Ca2+]i but did not change NOx excretion or NOS proteins. Concurrent administration of felodipine abrogated EPO-induced hypertension, normalized resting and stimulated [Ca2+]i, and increased NOx excretion and eNOS and iNOS proteins. Thus, EPO therapy leads to marked increases in blood pressure and resting and stimulated [Ca2+]i. These abnormalities are ameliorated by calcium channel blockade, which restores [Ca2+]i to normal and increases vascular and renal NOS expression.